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A rxittt...Lriy foe the interior of alfcalAne wlls 1b 
provided, so fhut a coatud ceil container ur rnxn may 
have n c^ni rt.epolatilstfv lnsm'ted into tQie can without 
b craping the coating off the interior Bin-face in a try 
substantial amounts • Tho coatimt includes mrbou 
panicles {and may include ott\er conductive partlfcX&a 
such <iu niokflj. r si.ivor or grapliit.c peortkalnfj, carbon 
hlFiok or *rcejl-,yJ enrc WacX) carried in a binder with, a 
volatile carrier v/aich will *Vapor«t* at ' room 
terapvi: Attire 4 A h*.Vfl conductive coaking i* formed after 
hlift volal.Ue carrier Iuia evaporated, which reduces tho 
initial interior call dopoitiriz or/can interracial 
resistance , ana maintains it after storage a+- ?h ioy?*r 
Level than t'l\at of nncoated crane. r Vh* uoatifttf 
composition ia EipplieiS to the interior Of tuc *ti'-<*x 
they nave fceeu formed, by such &bep$ as dipping f fill Any 
or spraying ► 
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1. For u&e In alkaiine cells, a cathode container having o 
coaciuq on at least the major portion of the interior suttTcir.e 
thereof; 

where Must coating compoei bion Cor o&id coar.tn<j Include* 
carbon particlo-s carried ia a binder v/ith a volatile carrier? 

where eaid carriei- ie such that it win evaporate at room 

r:c*mpo**tUtO; 

where said binder and car bun par tic lee are such as to farm a 
hard conductive coating over the awe face onto which z*L<) co*ri.™? 
composition has been applied, after ?ai<i cart tut nas evaporated; 
and 

*?h*r<2 said hard costing la atfbetantiaiiy Impervious to 
alkaline* electrolyte^ and is electrically conductive; 

whereby the contact resistance between said CAn and a coll 
depolarizer when titfbtly fitted thereinto is initially in the 
range o£ zero to 20 milltOhms when measured at room temperature, 
and after storage of at ieaet one week *aid contact resistance 
Increased only in the range of *ero to four times the initial 
resistance. 

2. Ttie interior coated cathode container of. claim 1, where said 
hard coating has substantially no tendency to swell in the 
presence of ailcaiioe electrolyte, 

3 The combination of claim 2, where the electrolyte is chosen 
from the group comprising potassium hydroxide ann* adiuiKtur.ea 
thereof with sine oxide* 
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4. The interior CO cited cathode container r>f cliji.rn 7. t '/.'herf: 

the oxn has ti p'J ura'l.n f:y oC iritycu*dly directed riciyoa whtc/ii extent) 
Vfcrl.io.a.Liy for «:uhsj taot lolly the entire l«iign<- of: Lba f.-an , and 
wh i ch are p * i '"1 u r ^ wzu f & r e n 1 1 a 'i.l. y a i: ouncl L i\n oau . 

O'rxifi birjtlGi- is a rji j-COtvMlulOiic 1 ticcjuex ♦ 

fc, 'llie interior CO&tfe><2 cathode rnnt.Ai.iiBr of: <*:1 aim 1/ v/hare 

Raid oo&tlncf ooony*r>ft i.tino dac? J: tret bweii atfciiixetf t/ibh 
butyl a ca Cfxtft - 

'/* 'TT-ia iVitwriOr ountoci cnthocie c:r>ntriin*r of. claim 1, v/hero 

O&ld cciating composition Ifc a uOuiincrcial eampoa it ion sold aH 
ECCtX.'OM' ©^.'i7. 

The intex-ior GoalierJ O^tl'joClO con tciinar of claim 1, 
vlxere fcaid cuatincr cocaposition i,r a coAYmoctfial ocuiipOyltiot) ae-Jd 
as BLECTROI>«(? ^S) 10<J » 

9. TbO C'OJfll>L»fition of claim /j, where thfc ucll dcpolarifcox: . 
in inter f eren qs ^jt v/i*h at least the ineicla facing aurflacwsft of 
oatd inwardly directed ridges* 

10. r i 1 he in carlo v oocituii outliode container of claim L, where 
said coating compos it ion CurfchesT lnciudtas, li'J a conductive 
cocaponeitt. thereof, at loaat one of tlie group comprising nickel 
part.i,r;l.eR t silver D articles, yraphitC pcirtioles, Owbon black, 
and acetylene black. 

/7 

4.* 
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U. The interior coated cathode container of claim 1 ^ v/bere. Raid 
coating composition Inaludea methyl ethyl ketone as a diluent. 

12 „ 'C'he comhinatinn af clniw 1, where fcaicJ cJonb&iner has a 
first coatino or plating of nickel oc nickel alloy on at least 
the interior surface thereof' before said coating composition haa 
been applied thereto, 

13/ A anetbod of preparing an alkaline cell, at ieast to the 
stage wh*re at lcaat a portion of the. cell depolar i*er is 
tnscrtod into a formed can with a coating compos it tan which 
includes carbon particles carried in a binder with a volatile 
carrier ; 

permitting the volatile carrier to evaporate SO as to leave 
a hard, conductive costing on the Inside surface of sa.ici can, 
which coating is substantially jmparvtoua to alkaline 
electrolyte* and 

placing into said can at lea&t a portion of the coll 
depolarizer , so that, when placed , said at least a portion of 
said ceil depolarizer is tightly fitted into said can- 

■ 

14. .The method of claim 12, where the coating composition is 
applied to at leaat the inwide eurfface of the can by one of the 
following etepei 

[a) dipping the can into a bath of? coating ccwipoa it-ton 
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unci w\hh<Lrawiiuj S.t from i.hn bfthh SO ci.-d ho iOcivi.: u rcraifluO within 

(b) J:' J J I iny tlw van wit* c-OLinin*? wui|:oeitiun and thtfn 
Cl>i.U.itig coaLiny oncnpofo. i.S.nn £r;om Kho r:*ri SO fu< U> Ifcavti * 
residue within fho can? 

(o) o-prayiacr the interior of the earn with cobtlncj 

ooziipOait.Loti ut room uemperature; 077 

(d) uprayinr] interior o£ the can wi*.Vi <:oati»'j 

composition which boa been pre-heated to 2 r > to 45" C. 

l.S, Tho moth oil of dciim 14 r foil owed V>y erne o± the 

Ion owing wfcepoi 

{ft) allowing Kl\ft volaLv.lfc flolvftni: to evapraLe rif: rootn 
temperature for t*t least three hours? or 

[f) allowing the volatile solvent to evaporate at a 
ttfluparatur* of Stf - 9U* C for at leairt 0,2 to 2 hours, 

The tacthod of o1b1j<i IS, whel'o «aid coating composition 

is admixod with butyl, ftootwte In tlx* ran^e- of c^witiomifHifcyi 

aCotate raUioft of, V,rom 1?8 1:0 S;l.- 

» 

17, -xnn motKod of c-l.cij.ro 13, vheva SAW owning ooenpo?,5.1:ioii 
farther 5.neJijclftC * asi ^ egcxflxiotlve componenl-. t-beireo^r aL leaat oiib 
of the group comprising niuXel particles, Bilvar purtiallH) j 

graphlhe pai7i;iole*, carbon hiarX awkylene bir-vc*. 

18. Mfhe m«M>od of claim 13, where said coating composition 
inclwiOtf mfttbyl ft<:l>y.l Keton© qs a diluent. 

7? 
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The lanthorl ofi uiaJni .13, Whole cuiirt formed can h*f> o 
first, coatiucj 01: pliibio.j i>i a1<*nl or nLctel *\loy or. <»i: 
the Ixittu-lOY 4iirrac*a thereof: before said tt>:U:vuj ct»OpC*ltitMi J» 



applied to thu :m»id« gur£aM of "the «»n whon tlw nan tfirafc 

boon i>r«-h«iteO to * temperature o£ between SO tu <■? 

W here Urn coating i« «pL'ay*d into l:he win at t\ 
tenperaburo of beUmui-lS to 45/ Cj and vham l:he> caik ' i* then 
nllomd to ftir dry at room tamper a Lura fov ?;L a oust U> Beeondss. 



^0 



■ * 
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I.n OP" WK IHVRNTIOW: 

Thifi iiweftliion relate* lo alkaline 0*11*, »™< ! 
^r^cn^ri/ bo cont.iiiiic.rK or rath ode cdar into vhiel, alXaUu* 
eel U, n-* ajuMblnrf. thin invention C-lnde its [>.rinrjli.fcl uh i/i 
5 cyllndricai ttlTtnJinc «y cells tfhlrti haw a oulwrjuitLuJ wlnl 
leiyftb as compared to their iJiiuiei:«r« Such ceils *-" e 
qonesal designation*, as to th*iv ranging -from *AAA" as the 

smallest up to "D" at fclifl i»J«|a«i:- 

V 0 BACKS ROC rN n QhJ _TK)C . I * VENT I OH i 

one of the principal causes for the loss r>i ttjumirenL 
unuKtfy oai*«i.i-y ot alfcaiine dry cells, once thny »*v» 
ouunifDotwnd and are placed in etoraye auoh an shipping inventory 
or on roerolxante/ Bb«lv« B for purohaHe hy the cxarisi»iiJ.n<j public, 
,r — and indeed, abusive ahorage by the oon&araex such ** Ln the 
liMtad interior of automobiles, and/or for long periods of till.* 
— b«en l:Tfife increaae of contact: resistance between the 

material of tne cathode wifcliln hhe coll and the container in 
: which L-h* ooll hau been Mftentolod. Tftic Lmtmbb in contnet 

• 20 i-osistauce may bo manifested by a reduced on load terminal 
f | voltage, faster reduction to * cut-off voli.age., or reduced 

i photoflatfi eapQDlUttes. It occurs b*na\i*e of. the* fact that 

I material ol: th« n«ll container or nan — usually nickel olatotl 

: fluol — — S* subject to corrosion, particularly in the presence 

■ 

j , r of alkaline o>octrolyte . M oourw, CTi« electrolyte Jnoet often 
BIW 1 i« oiidh oeaie ia potasaiw hydroxide, whidh may Have 

* 

j . addlktociaJ acnounta of B.iws oxide aOailKCd J:liereto. 

■ 

; O no approach to overcome the problem of. internal 

oorroaxon apart from nitiksl gating, is to provide yet an 



• i 
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.fH I'.iomil condnol. i v<i <>i.>..Ki.nrj on tho interior .surface of: the cbOi 
v/hich eoatincj nay Lhun proviOut a !luw re&iatauae interlace bo+woun 
Lh* rralJirxto iiiotciial a*d <\he win, vh?lft al. lh* «aw» tixtife 
pro lectin rig the material of the otm from corroaicm. 

The decision to ]jrr>v?<Jft An el ACkrl.i:;* 1 1 y rawkdutttiva 
layer on the interior Lsurfftffe of thu otithodo con bus pxosiiptc'J ft 
review ol the prior art, generally in respect of conductive 
ooai-uvjs, <uuJ partlculai-ly for any art wh^ch may relate to the 
ptouenco of a con r) unlit ve ooabijKj on the icit-uflor aurfaoft oC a 
cathode Otui, with tho following reaulta: 

HHt'Pny st c*l in □ Ftrbuut 2, fcU2TC,0?&, iss.'jiied September 
13, 1957 , tc&ch ft cylindrical dry cell battery in which the inner 
can wall and the adjacent annde eurtace a*e coated by * Layer 06 
Al.0ObVl0&ll.y wrirtuotivo '"yzuaae" which ie a dimethyl ailuxuuu 
filled with slllCdi Tills "yrettsu" provides n rjoutaCt between the: 
anode? and the can* Kowaver , ao a& l;n mil EormLy distribute tho 
coating Oh tho inner surface oi the can, the can is aubjected to 

radio .Crequeiwy h»*tin$- 

KHjDTJFi 5 ' in united states Patent J,Vbi,3tfi Issued August 
7, i.oi73, has provide? * non-csorrodl.h 1.0 oinofcriaaUy oondviqti.vfi 
under layer to g metal support body, whioh is Durctnloofc l:r> 
pcevunt tho formation of bji interfacial r&eiatanoe barrier 
beliveftii the uwsfcftl support TuoOy &nd r, subsequently applied 
coating* Thia cslcictri.cA.U.y conductive materia), is a&pltirf hr> the 
metal support body .in admixture with a thermosetting resin. Tho 
thermosetting resin nay be a water omuls ifiabln epoxy re^in, unci 
•is adjeaxed with a conductive material cucn as carbon or graphite ► 
&fter curing j a eecond coating whicb cone in te ot a mixtwe of 
Lead dioxide and a thermosetting binder ia applied, and the 



si 
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I. rue Lure is 



then suitaW ■? lot: u»« as c. «in>«irv« battery rjWetrwiw 
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S 



». 

■V 

"J 

• » 



* 

f 

V 



tn acid system. 

KUWV/nKl et til., in yr.i.ted ytatca t x«».*nt 3.W<i,m, 1a«umI 
October 9. 1V73, fc«nob an .Uisiclc-out prluory dry ce.U ir. which 
the Metallic container io oOuttfd with a condaOfciv* mixture of » 
thcmoplastie ™itn «i>d yraphite or acetylene black. Thia reU in 
caid to have good per j-ovmanee character! sI-.tch , particularly when 
operating 1." * dnap discharge liiodo to a high OurruOfc load. 

None of the above yn.i ted rftatea p» l-.ent* have, hov/*Ver, 
1ft provided ft suitable coating for the interior of alkaline 

cells, particularly where the coutif>9 ™»* provide 8 high 
conductivity — i.e., low resistance — currant path, betwoon thft 
catitiode material Of the cell and the cell container, oO ** to 
establish fit conducting circuit through the oelJ; While, at the 
15 sajue time, also providing a coating tohieh will withstand the 
rigora of m&Jnil a«fc«ring atejpfi where the asBoiBbJy of a cell is 
fully automated end in accomplished at very high r.peede such that 
*Uy owe a«ael.lbly Stop Jixay ouly take tractions of a second. Still 
Curther, it is not in the least «fesirable to uae any conductive 
20 coating on the interior tu.rRao* of a cathode «*.n which wou.ld 
occupy miy significant voluino, thereby reducing the voluvne within 
■the can Which io available for active electrode or electrolyte 
material. 

.Vajpaiieso Patent Publication 4BJ61-1W3, published March 
2r> 22,' 1.983 by flHISIODA eK al , teaChoa an aUnlU- dry cell battery 
whoxo the interior aurfnc© of the cathode enn is coated with a 
conductive' aoatiny which oompri.neB polyvinyl Uobutyl ether and 
carbon — wbich ray be graphite of flake shaped graphite, and/or 
acetylene h) acK . However, SHIHONk et al. while claiming to 



V 
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provide fchelr concfucM v* cojitiny on thu iofc^vloi: »urJ:aec of the? 
C&thoda fteiti, which nwiLLM in nlkalino cwl U having \\Ujh short 
c&runit currents evfen fiollovlnrj atoracjfl of: flix bo twelve month*, 
hnve provided a co*titirj which jfciCky to tbn tnudh, «u*? Which 
.•3 b&G rubber elasticity. U'his »uijcj04*.;f , L^reforv, that the 
electrically oonduut Wo X<»ycr whi.cn is fumwJ on the iuterior 
surface o/: the can, wiy R'JOO'be relatively ro£i. so that, when l.ho 
catbOto iw\l-.ftrJ,Rl n.R loaded into the. especially '^ere the 

eathodu Uitttorift.1 lo prftforniecJ extruded or ccvrnjwictttd .p<;J t.ftbft OL- 
IO sluga, the coating O". the interior CuriTace of the n;*u may h* 
ftorftpncT off nad thereby he of no signif ioaat value. 

Because of: thrt problem, SHIBODR eti a] tetioli that, their 
C5lthO<te 15 a blend of maticfaoec.'ft dioxide powder ' and graphite 
whioh ia paoksd into the can. NoweVeJ;, thai; rernii.r^B a step tffttch 
15 take* fv significant nJivuirt of time during the manufacturing 
process, ancl which eeuraot ensure concictant ana ropoatable 
character! el;i.os ITroJn coll to cell of n hatch of J»*ny cells tbrtt 
are njaiw/Tacturod uhdor high epeed condition*. Moreover, SHIKOUft 
at ai re-quire that a further man uiiaofcii ring step ho taken r by 
20 hoatincj fc"be contain ex' uiid therehy diefiolvin<j tho roatertai of tho 
electrically' ooucluativo layer nfter the cathorte blend ha* been 
inoorpoiated into >.-he cell- This step is taken *0 ae to fiU the 
! unovon . space* on the inner wa.U of the container an<5 thereby 

Mhhanoe the electrical contact between the container atjd the 

* 

; 25 cathode blend* 

| The present invention < on L:he otTior h»uft f 'ha* none of 

\ . tho short coin jLnge of (MOtfOEA fcfc al- Xn particular, the present. 

a 
t 

invention proviciau a coar.i.n<f composition which nchlevea 
i oesontiaUy the aama rami to — that is, significantly recced 

a. 

a 

1 

2 
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■" 4 -cpRion ol the: steel can r which n><-iy bo nlukcl plated as well — 
and r.h&reby incrcaocd short circuit pel Cocnuincc , with much lower 
cathotfe/can 1 nterEnuB voltage drop due to contact reactance at 
th»fc intcxrtaci? k tooceovur, th& pttuurot Invention provides a 

^ coating composition- ab we I), &s & cell can or cathode container, 
bavins a coating on U-e ioterioi surface./ where tjv* cotitlinj Is 
bard and not subject to ecrapuiq- Thus, the coating will not lose 
ir.<? physical placement within the Odin and thereby its 
effectiveness atter the c^li has been a&seatolcd duriny 

10 manufacturing; " anrl r well, thf:. coa ting which requite according 

« 

to the fjr.ekcjit invention le. ,'Jubstant lally impervious to ulfculiju? 
olectrolyt.e , wJjilc being at tho some time, electrically 

t;O04UCtiVC . 

Thus, especially when v.he cell depolarizer or cathode*, la 
13 placed. Into the can and. Irs tightly iitted therein to — such <ia 
by an interference fit — the contact re distance bot r rfe«n the can 
and tlie call depolarizer may bei Initially in tht tangc of ifronri 
■aero to twenty milllohifts when meaoiucd at room temper ature , &nd 

♦ 

after storage (even und.er extreme condition^ of lumper Liturt*) the 
20 contact nesistftnee between the can and the cell depolarizer 

cathodo — may increase only in the. range o£ Irom aero to four 
tiuieB the initial re^ietance. fcl tor native methods oil placing the 
cell depolariaur in a can, apart J?rom preening depolari2or 
paLlot* which asc in interteevnoe lit with tho can, but which 
25 will ultimately reeutt in tho.sa/nc- character U.tica as discussed 
United .Lately abovt* include placing Loo*o fitting pellets into the 
can and fcfcen ceco«\pacting them by placing a rod .into the central 
portion of the cathode pelieta and then applying compacting 
pressure against the pellets so as to recoiopact them, and socead 



... t - 
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chc compacted cathocl* nntflrlril outwardly ? or MtrudtrKj thv 
cathode Ki»l:*r>.Al around and pant a red placer! in i-be ceof.ro or 
the von, so ae to onaurc that the lehcjKh oC win which i« 

intended l.o be CIU«5 with cntliode or coll dfcpoUri^or material 
5 is substantially completely filled with Uiat materia J of Other 
roefc.ns vhercr in any event, a aiibftt.ajitiaLly liylrt patf-rlal is 
placed into the can and, tfwm placed, is ticflifcly Cttt*d - within 
the can . 

EJtamplos o£ veils e*«XbXtincj ■ improved- contact ranintance 
characteristics <xe diecuss«S above, and Unproved 05.art1t.Lnc1 
charact.eriet.ica auuh ub hltfhCT tfborl- circuit currents am* haLf-.ftr 

■ 

5 photoflush capacities, witl bo. difleuaaed heroaftor. 

* 1 

IL a characteristic of th* present invention that the 
hard coating, ojjee formed on the interior aorfaoe of the cathode 

1 IS can, bae substantially no tundancy to swell in the preawnoo of 

.■ 

) alkaline electrolyte, Therefore, efficient etiployraoat. oX the 

■ 

k interior volume Rapacity oZ the can may no aohlavad, bavin* thi> 

most advantageouB nix of volume of the positive and. nsgai-Xve 
electrode naUrlA lu / liquid electrolyte, ourmh collector, 
20 separator, and *o 011, while at this s&roe time allowing for any 
Internal goa'aing or ami ling of the aerator, without having t° 
otherwise acoojiitnorfate swelling of. Mia coating material ♦ 

" It has been (round that the present invention alsu ia 
particularly useful .in coll daHgac which oooowaodato nightly 
2d fitted cathode pellets, that the can may have a plurality o£ 
inwardly . rtixeoted ridges which expend vertically for 

I gubBlianliJ ally the entire height oC the can, and which are spaced 

I 

|. oiroiMiIerentUlly arouM the Those ridrjoa tend to aaoura tho 

cathode or cell d»po3ori*ev within the can wore e:Cf f.ci*ntly, and 
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r>\ fcho Svfliie time provide JCor firm curat net bufew&GA M\ft cell 
dapolor izer end the can and thereby provide a £OOCl currnnl: path. 
At the yftmci fciwo, *o>au voirt volume :is j>AC«1.l:l:*»a for occupation fcy 
ulcetroi yte . 

It is ix*Kjijui«iKi by thu proBOnt inwiivKori that. the 
coati.ng nompoeihS.on3 i-.b^K are par Li.Bul?irly intended for uc« in 
keeping with thiB invention dolilOneti'atc; substantially no tmei'ie 
atrcftgth« Therefore, it is a char act eristic of th* prwrmk 
iiwftirtioB fch&L hhe cell container or can ie first fOCTOri 0«ch as 
by beiny stamped or drawn fxORI material su«h a* nickel pJ ntad 

»t6o.l a^d thereafter tit* coating is appl ted bo the i/rbutior 
surface of i;he Formfifl can by applying coating cxmposition and 
permitting it to cure j ua di&ttus&ed bcre&Eb&r » 

It-. Viae be*n round, rather unexpectedly, that certain 

IS commercially available oar boil basod I a aqua* a which are eaid to bo 
MwOuti&Hy womi-zaonrlUfltlvfi, and are intended for lis*« entirely 
differently than -the present purposes, *ro , sui^attle Cor the 
pm-poseB o± the present invention » They include a product 
tt*ir\atod by W,R, Grace & Co., in. association with the trad* w:k 

20 ECCOGOAT 257, and another product marketed by Ache eon industries, 

■ 

inc. In aeeocva tion with ths trade mark ELECTRODkG 1Q9« 

ccnor&lly, hov/avcr, it can he paid that the coating 
composition for uee in the present in volition, is one which 
includes carbon particles carried its a fctnrtci? with a volatile 
25 carrier, where the uarriur #tic<\\ l-.bah. U will evaporate at room 
temperature r whore the hinder i« such as to form a hard costing 
over a surface onto which it hay bean a£n >L * ftfl aCter tho carrier 
has evaporotod, in nd wJiere the hard coating ia substantially 
iwpervioue \ to ■' alkaline electrolyte and is electrically 



V 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



09/19/2000 




!| 



* 



il 



• 



conductive. Tbfc coAl.ing conijji>H Ui.oa may uJ WO Inert ijfln, on ft 
ponrtlifiKiW! «cro»£>©n*>iK hKnr^of, n ideal Reticles , Oliver particles, 
graphite porticlee, carbon blnufc, luwtyJ*** Mac*, or' tony or *li 

oC thcfl»* 

5 Moreover, tbe- blnfJar **y £ ™ M * nifcrtxiell ijlono 

louqiiur ol- other rortmcrf or ymla polymer; aud Mm eoatiny 
cc>ro£O&iJ-i0n ™*y jC^rc:i; b* *cljru.xed with butyl fccetcUfi before it :U 
applied, or U may l'.nolude methyl ethyl ketone f R a diluent- 

Vhte above features and advantage of fchfi present 
invention arc roore tfully described horoalSfcflv, *nti o. typical 
preferred embodiment ie i.L.Ui9tval-*cl in the ac^otiipanyioci rlrawimja, 

in tfhiohr 

• i5 pt.gure 1 is aci «ixis«pl«vy axi.al cross SOCtiom t>i a 

kypical alkaline coll according to the pro sen*: iaventiori at * 
stcx^u during U« manufacture) when the cell depolarizer bar. been 
inserted into tli* container; and 

Vigur^ 2 L& an exemplary clia metric oroyo nation 1 , of a 

20. similar coll to that; of. figure- 1. 

• * 

AB . ti"ot«.:l above, i li is the principal |iuxpoM oi this 
invention to provide a cathode container living □ eoatincr on z.* 
25 leagt the njeir portion of .ifca interior surface, whereby ttio 
operating oWuctoristica ' of Our co.U have ex H «r Loftccd uo 
significant deterioration following eto^e, eit>«si- At the tUe 
whan the cell goes ItJfco th* handle of Wio «ons\w»r who has 
• purchased- it,, or later, storage- «*y 1*> <» two 
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vh^s or ao much &£: n*my months, and niL.y wiuuc •"' K r;ivj>a 
temperature or at elcvatud or cfcpreafccd temperatures, and wwuco 
due to the neceoni ty Ko move ce.1 In into tlie Wi&ut'ftCl.iirer 1 ft 
inventory, and then Into the distribution chnnneln, onto thu 
S Merchants' jrtiftlve*! for jiurntitieii nonftiiraer , oad in th* JiaiwlH 

ur tho consumer* Significant period* of tiTO maj i>**h during all 

ol; looses otaQeci» 

V>ift pre«*nl; invention aluo provide a the Bt&pC for the 
iRethoci of preparing azi alTcailin* OvXl . ■*+. 1 «*h KO the Ktaoe whero 
1.0 at ).oaat a portion of the oe.1.1 depolarizer iB inaurtvrf into the 
cathode can of the cell. 

Rorfcrrlog to Flgurnfl.l rmd 2, a typical but exi^jipla ry 
configuration in ahown of n iJOt'tiOU o£ £i 4*8 II V.0, whic*i cdmpriacs 
& ooiitciiner ' or can 1?. v/hich may be f.ormsd of auch material as 
IS steel j sud may be * tamped or rtrawa from that material- rhu 
juaterUl of tnfc <r«i 13 may &ft r>.l n«c5 with nickel or Dlok«J c*"l l oy, 
at loaat on the interior surface tliereof , 

ovftr i-he interior BurfautJ of fclio can 12 there ie a 
coating .V* whiah is in fc«epifcS with the prMftnt invention, and is 
20 cJeecriboiJl in i«u>xc detail hereafter. /aso within tho cell 10 Is a 
OgJLI <tejpOl. writer 16 which way have an opening Id In ltc centre 
lor the • Insert in n of the. otbor electrode material, 3 u«rr«ut 
ooileotor, and so on- *Cha precise details of th* aeeuniuly of Wio 
oell ara not relevant to fche present invention. 
25 TThc can 12 may be. formed with a plurality of richjes 20, 

oaoh o(? which extends vertically for substantially tho untiru 
height of thu OiiJi r an^ the ridgea are ajoaoud oircuroferent tally 
*roucid tho oarw CPor purpoaoa of the precept cU*cufteion r four 
ridges ar« shovn, but there May. bo as few a* three ana as many as 
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cvelv* or uuiro.] In a. W J>" si f.fc cell, the i:i.dy©ft may have uo 
ilrtrttrdly efttondJiig hfticjhl. of abovil- 0.037 inches. 

A* noteii, *.he crating coin no ft it ion of the present 
invention nans a mcriw which wl U ottoporatc at room l:nnip«>rai:m:e . 
When the volatile chyrTrnr. h?j/! ovftporaUAd r a hard coatimj reiiaimi, 
(tarl that coating has the general characfc eristic of li matrix vhioh 
icmoinfl and is firmly homU?il to material o): the R»n . f cne 
conductive component of hit ft co*tJ.UCf composition >.a aocuroty 
re i. Aim** in x^ici^u in the iiitcxsticos of the matrix; nf> that * 
contiguous, conductive, hard, coating is formed, which coatimj ia 
substantially imgarvUniv to the alkaline electrolyte — wnittM T/i< ty 
lie pol:A&tfium UyCiroxia^ ajid. may haw tfinr' oxidr: admixed thereto — 
dcilI which has no tendency to eweli in the preaeuott of Vh* 

alXal Ine eleci-.rol.yte * 
i5 flowovar, bocauau th© hard coating half no tcaaiJo 

strength, it muat bo put in place ar/tor the container or can is 
formed ► Thai: Juay he acoomplisned, for example, hy any of thu 
fallowing Bteps^ 

(a) tho caa may be dipped into a batn of coating 
30 composition aivl withdrawn fcheretfroiu, r,o an r.n leave a residue of 

coating composition wf.fchiii the can? 

(b) the can anay be filled with coatimj composition find 
then 3pilled, ao aa to loeive & residue of the costing ccrapotsi I; ion 

within the can? or . 
25 {c) Lhe interior of the curt mdy ou &prr<yecj with the? 

coating coatpoeition., tind any roaiduc may he permittee! to run out 
frotn tha eau- 

indeed j . ?,n certain cixcuniHtane&a , tho .intorior of tlie 
oan may he brushed wittx the ooatihrj cuewposition* 
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£h*rftAj?h«tr , l\>ifc vol/jfc* la itolwnfc oC the- cwiiimj 
composition 13 y*rnr>.r-.u<* f.o «v*portil:fi, ao t*t room 

temperature {nr. at leas*, l.briw* lic>ur«, or at on vlcvakeri 

t$mpo:ratu*c of. to W* (J for at loa»t 0,2 to 2 bouco- 

Alternative methods oC- applying the ciwtiny opposition 

to the Interior of the oan iwclpdtf pruhMtiu? thd OO* tine* 
oompovl felon to 2* to 4!>/ C, and ^raying ifc S,nt:o the can. i.n y*t 
aaothov <fO*itiug uwthod, MiC tffciv? t.lutnwAlvea way be prvh«at«4 to 
bal.woan SO ».*nd I.G0* C, with r.ho 00a Ling composition foeioc/ b*f;w*«r. 
Ab anU 45.* C. 'ilvs coating composition 1$ fcUcm sprayed into tho 
ua[lSr which arc titcn air tfrierl cH-- room hero^oriiturc ±or at .least 
1FS seconds, nurirvg font period of titn*, the volatile solvent Ib 
driven oif, And the can cools dovm a* least, to a 0111* wUsnt, 

Voe initial contact .resistance bo tureen the can ami the 
<:Ot.l. cl&pO 1 arlaor niay be measured and may be found to be. 

initially in. hfaR range of! »ero (that is, below the measurement, 
sensitivity of the instrument boiutf uoert) U£> l=o about 2U 
milliOhios -- uauoLDy in tVft wangii Iass than 4 inilliOhms, Thon, 
£ol loving Storage m"w3ar vnriou.a conditions, such as from two 
week* to fifty-two watits at room temperature, two wee^B o± »>S 0 C, 
or on* WO«K *U 73° Cj teatn have a>iown tb£t- the oonfcact 

■ 

resistance between th<* can and tho rJ*).'X flepolAri **r iriny hnvo 
increased only 111 Ui* range o£ from aero that ia , not nb fill 
— . to four times th* initial re* i stance whnn tho coll waa first 
fOVuA. Tliuf, even after Btornyo under adverse oonditinnn , the 
oontaol: rft^ifttanc© hetveen tho Can and thfi cell depOloriaor m\y 
be in the rnn<j6 o£ £rom substantially ^ero up to WD tti.l I lOKuvj ? 4 L 

thd worst > Similar undated oans but having a nic^i plating 
on their interior surface ~ have beon touted' under e;iji.i.lax 
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Sdltxonc using identical testing equipment, attar they 
st'oreo* in exactly the >;nme conditUHiK, fl/id hp re demons fcc a Led 
increases in contact resistance on storage up to .300 milliOhniH or 

The Utile knasi* of tbft hard coating, once? A* h*» hr-en 
Viaued and cured, may he a* littl* *« 0.0(JD2 tin 0.003 inchea, 
typically Q,0D04 to 0.001 Inched, ttuch bbln coat'-toffe have no 
significant effect on the decrease of ttie internal »oL««s o± .the 
gan; anG since the coating shows no tendency to swoll in the 
Jt.0 preeenue of . BlkAllriR ' QlectcrtycOf r.beue In ni) necessity for 

■ 

permitting additional volmue within the container to accommodate 
such 3we?.lirj9- This permits the addition of more active ma tests I 
to the ceil, thereby gi'vuvg it Inngex Uf,e and even better 

♦ 

3 tor ago cheu'actEriatica. 

■ 

>l5 yrhe obftLLnq composition m&y he adiaixod with butyl 

acetate wver a range of tafcios of composition to butyl acetate of 
from 1:8 to titl* VUe choice of the mixing catiu devende on nuub 
r.har.aPtcriGticf3 as the initial characteristics oi the coating 
cdiRpohition as it has boon maim lac bur ad or purchased, tho. cpood 

■ 

20 of the manufacturing line auri the mothod in which the coating 
composition will be applied to the Interior outfaces of. the rum* 
the temperature and rate at which the coating composition wiJl be 
cured, and the ai*e o£ the cell container (largo or Hinall). 

Representative teeL cesalte have cleraonetvBted the 



• » 

• « 
• « 



2 b follow iugs 

iD.ona aerias ol! tftsts, control (i.e./ uncoated) cgIIs 
stored foe ei* weefc* at coon temoecature have abown aJi average 
Increase in internal cathode/can contact resistance of 40 
rolliiohma*, which yooid .result in a Loss of 1« millivolts- of 
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cfcrittiiioX vol bag© n I. « 1 curr«iil. into u relnl. i.vts I y hoovy JOHCJ 
of 4 DO milli/tfwpt;. Coated ixtlUi, arroordiny to Lho proucnU 
. invention, nnti fi;i.or#tc) under Oifc /inrnei conditio* * t showci fin 
average increase oh' internal resistance oi ; z&ro, and thuruforo no 
5 maasuxabla loss in terminal vol buy a of the> uul L <*V*n Snto a 400 

uni.l llAmp loac?* 

Likewise , control cells stored £<l>j: two v^ftks ftt 
showed an ovora<jc increase of internal. r*«i.« fcniice Of 
UiD.llOhmu, far: a Los* L>f terminal vol of 3<i millivolts into a 

10 400 nu.lliftnifp load? -whereas cells having - an j,ui:firnal coatiny 
aowrdiucf to tiws presout invention f stored under the br«mft 

conditions, shOv/Crt an .iivorage Increase m internal rnttitshfttUH: *">C 
4 juilliOhic.s for a loss of .terminal Voltage Old millivolts into 

■ 

n 400 milliATllp 1or<3. 
15 Other cellp 'in sines ranging £*X« "AA." to "L>", 

fallowing storage for two wOClcS at chOVfecl iiiiprovuitiettt* in 

operating characteristics o£ cpUolrf voltage, into various loads of? 
|i up to 223, Moreover, m aV cells into a jjuototflas-h load shoved 

■ 

improvements of in t«rtUB Of the mimhcr o (: ClasnsB permitted, 

20 ?tnd removes cy uime a^ner Lhe fifth flash, ooui|>arec? uo 

k) control cells . 

'jOhe short oifuuit Current of various cells \^ero tested 
following <U££fcring C5 borage conditions, gainst control cells* 
For example, best ,l |5" cells ahowad no oigflif iemRt change o± 
2r> av»v^b short circuit cui j r«nt for aelle aooortliay by thU 
p- invention, af tor * variolic storage conditions? aO thai: cgIIr 

a to red ah . 5!>* C for two vroeks, ami «tt averse short circuit 
current of 19.3 luilliAinps, ano! cells, stored at 71° C for On* week 
"had an aVermj* short circuit current of 19.4 mi] 3 iAinps ■ Control 
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■'1> M c^J.-U: fihowuij a Ouoreo»e of: hvcieocj* iriioi t circuit curront to 
14. 0 miniiimpR Tor ooli/; a to tod i*t 55' C lor l*/o wculto/ fliort ' • ' ' 
11.. litLlliAmps to* calif: Rt-.nrnd VI. ' c; I'or rvifl woaIc. "c" 
showed an AVci'ftyo uhort circuit uurreut r>f jhiiiiAirip:;. £t>C 

ceils stored at 5I> M Poir two wp^h; wb^rf.-«j« l:h*. control coil:* 
dropped tjrorn £«9 inilll.Ariips iuxtially to H.J ni lliAmptf following 
afcrjraije, SubonurtiallY &i.roi.lxar rotijlts we obtained with "AA" 

'i^ie benefits o)l a harr] ao'alLng V/MoA id Itnpfcirvioufc to 
alkaline fclcutroiyte, and v/alc7i Improves thu internal contaut 
resisun^ o£ niKAlijit*. culls, bcivts botMJ fully discussed and 
Clearly demonstrated by the above. 'VTi* C*oi. Khe- KoalAnc? is 

a hard coatiny, prccLudcs the! possibility that the tsoatihtj will 
tic acr&p&d in any substantial anwuitg into the bottom ot the ceil 
vOittalaoL- when the creJ.J. rlftpo 1.?**r is itivuftud into its and it 
ftlfcO jiYOVidew for Jiiucb' easier can star age where tUe cans cnay bo 
at:or*rl in bulk ooiLt&iiisxs without "having to vforry about the 
possibility of the eon I. trm ov> Uie inearth o£ t he veitiv clroopimj or 
running during atoroga. Various specific examp1.ee of, coal'-ln? 
oorapoBition havo been provided, bat it is rtowi that in all 
uvsats- the coatiruj compos U: ion Includes at LOAG't carbon particles, 
and may Ltiulucto additional conductive ^artioier., can: tor) in a 
binder with a volatile cfci'rle*? which v/iiL ovuporat* at room 
temper at Lira* 

irx cjistjerat, gLvon that tho contents of an alXaline ce.lL 
— lihat i-^r the Amount of cathode jnatGrial 4 anode material, 
•electrolyte, the separator , anrt ceil construction including 
the oao. aubufial, tho aeul, and the jnuthod of tbu cell 
construction — « oru constant betwe-on oalla uoouxdiuci to thtfc 
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invent. ton udU ccmLeol cC:Us> «t*J I 0 1.1**1. *r» |>rt?f;enU.y 

available, with the only difference bein<j the uddltioc) o.C bh* 
cooling r:oi»i.O* ition and the preserve uf" «i« hetd cnft-Mng on t:**> 
interior tftirfaiftt o.t the uMthu&u WO tat. US* in kntplng tlris 
invent iota, if foliowi/ that for f:h* irofct y/.irb the to h ft J- eapeeUy 
in zniilj.iynp-hour^ cells ctcerorcfing to Uiic invention and 

orcrlwity ^U.s is *ss*nt: ial ly the oaine. However , uo.U» uftCfOCdlng 
to lihU invention have- Bhovii n higher lpitia-1 oiiT:*fini:, hiqlier 
ternJjiftl voUaij* on Joa«:C, with a h.Ujno.r «hort nireufc cwrent. 
the cell!? pwWto 3 higher nvorege current into o constant 
resistance, although puhopa for a eUghUy ebon*** period of 
tixuc duu to the MiimA «i)3FiM»p liOu* OtipaaU-y of: the cell; but 
.they provide better ftervice hour* for cells vorkln^ into a 
constant current lo&<l, dad a- uuoh shorter rectoergR tin* for o<*I3» 
operating with a phptoflasTV load. 

Several examples oC cell Peking have been described and 

diecutert, *rA a typical oora&mciitm which i* exemplary and nut 

intended fco liitiit the present invention , b&a beer) indicated- 'The 
ecope of the pxeaent invention it defined by khe appended claim* . 
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